LGDP4216 is a controller & driver on-chip 1C for PMOLED (passive matrix OLED) display, which supports 260K colors
and 160x128 format. The IC includes 480-channel data driver and scan driver and RC oscillator {RC-O5C) And it also

includes SRAM memory for 1-frame display contents, MPU interface block, and display control circuits.



Features

Power Supply
Data driver supply voltage DVCC=10-21V
Scan regulator supnly voltage SVCC=10-21Y
Interface /O supply voltage 1OVDD=2.2Y-3.3Y
Logic supply voltage VDD=2.2v-2.8Y
Analog supply voltage AYDD=2.2V-2.9Y

- Make sure 10VDD=VDD=AVDD

Dot Matrix Display Area

Variable display size : Max 16(0{RGB) X 128 Lines.

Graphics RAM{GRAM)

Dot Matrix : 128 x 18bit x 160 = 368,640 bits

Dot Matrix Data Driver

Max 480 outputs (160 x RGE)

Data format:

RGB 6:6:6 = 64 Gray scales (260K colors)

RGB 5:6:5 = 64 Gray (G}, 32 Gray(R, B) scale (65K colors)
MMaximum output current 2 B 10 ~ 1533uA (Step ; 0.6 uA)
Maximurm cutput current => G/B ; 10uA ~ 102uA (Step ; 0.4 UA)
Pin-to-Pin current deviation =2 TBD

Current deviation at 1Chip = TBD

Dot Matrix Scan Driver

Max 128 outpuis

Maximum on resistance 200

CPU interface

180 and MBB paraliel interface
18-116-/9-/8-Bit write and read with address RS

Address RS is used to select command and parameters

RC-0O5C

Frequency (3 ~ 5MHz Typ.= 4.0MHz, +12%)

Frame Rate

Variable frame rate 60, 75, 90,105,120,135,150 Hz {defaull: 90Hz)
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Chip Pin Function

Signals No. of pins Pad type Functions
DVCC 15 - Asupply voltage for data driver,
SVCC 4 - A supply veoltage for scan regulator
SVCC_OouUT 8 - A power supply for the scan driver.
IOVDD 2 - A supply voltage for the interface pins.
vDD 2 - Acsupply voltage for the logic.
AVDD 2 - A supply voltage for the analog circuit.
HGND 22 - Ground for the data driver and scan driver and scan regulator.
V8s 4 - Ground for the logic and GRAM and /Q unit.
AGND 2 - Ground for the analog circuit.
OsCi 1 le
Connect an external resistor for RC oscillation.
05C2 1 o]
SINK_R 8 11O Discharge Voltage for Red
SINK_G 8 He} Discharge Voltage for Green
SING_B 8 He Discharge Voltage for Blue
REF 1 @] Acreference voltage output for the analog circuit.
Ccse 1 | H: M&8 series L: 180 series
pDCDC 1 f{e] This pins control the external DC-DC converter an off.
DCDCE 1 O This pins contral the external BC-DC converter an off.
GPO [1:0] 2 0 General-purpose output pin.
TEST [1:0] 2 fe} A test pins. The pin must be fixed at the V58,
CSB 1 | Chip Select {Active low)
RDB 1 | Read (Active low, 80 interface), Enable (€8 interface)
WRB 1 | Write (Active low, 80 interface), H: Read, L Write (68 interface)
RSTB 1 | Reset (Active low}
RS 1 | Address {L: index, H: parameter or data}
DUMMY_EN 1 O Dummy scan statlus output {H : dummy scan, L : normal scan)
Do-D17 18 fe] An 18bit bus for RGB data.
COM_SEL 1 | Data Bit Selection Signal Input
FLM 1 ) Frame Start Signal Qutput
DATA [479:0] 480 Q Data driver output,
SCAN[127:0] 128 o} Scan driver output,




Access to GRAM and Internal Register

18¢t Series CPU

(Maximum input frequency. 10MHz)

Function CSB WRB RDB RS D
Write Command L T H L index
White Parameter Or Data L T H H Parameter or Data
Read Parameter Or Data L H T H FParameter or Data
ri
\ /

Function CSB R E RS [
Write Command L L 4 L Index
Write Parameter Or Data L L 4 H Parameter or Dala
Read Parameter Cr Data L H + H FParameter or Data

N\ /
o\ /N / N\ /

> Pl >
< NSNS N
> > >

Mé8 Series Parallel interface

When MEB series parallel data transfer has been selected, data is written to the controller at the falling edge of the E
signal when the RW signal is low. During the data read operation, the data bus enters the output status when the RW
signal is high, output valid data at the rising edge of the € signal, and enters the high-impedance state at the failing

adge of the RW signal.




I80 Series Interface Timing Characteristics

taH
451
¢ SFYHW, TPWHS J
WRR P LW, IPWLE (
RCR
) ICVCW| IEYCA ,
tOEW tH
DB17-10 Wit data
120R ICHS
DEIY 10 Read data \><
Item Symbol Unit Min Typ Max
Write tCYCW ns 100
Bus cycle
Read tCYCR ns 100
Write "Low” level pulse width VWrite tPWLW ns 40
Read “Low” lavel pulse width Read tPWLR ns 40
Write “High" lavel pulse width Write tPWHWY ns 40
Read "High" level pulse width Read tPWHR ns 40
Write (RS-CSB, WRB) ns a
Setup time tAS
Read {(RS~CSE, RDB} ns 0
Address hold time tAH ns
Write data setup time tDSW ns
Write data hold time tH ns
Read data delay time IDDR ns 10
Read data hold time {OHR ns 10
Interface Selection
C86 {interface selection Pin) csB RS RW WRB D
H {M&8 serigs MPU) C3B R3 E RW D7:.0)
L {180 series MPU) csB RS RDB WRE D17.0]




Input Data Format

1 bit interface (262,144 colors)
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8 bit interface (163, (44 colors, 3 transmission, COM SEL="10
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Register Table

ov o0& os o4 o3 Dz o1 oo
0x00 DISP(0) - - DIR{} BGR{0) - - RESET(0)
0x01 - WR DIR{101) - IF MODE(D00Y
oo - - - DIS_SZi0) - DIS_FRAME(D1D)
0x03 - - - - - - SCAN_DIR{O) | SCAN_SEQID)
0x04 - - - - - - - DIS ROT
0x05 WR_DATA
0x06 AD_X(10011111}
0x07 - AD Y{0000000)

0«08 X ETART{OO0000000}

0x09 MXEND{10011111)

Ox0a - MYSTART{0000000)

0x0b - MYEMNDH 1111117}

Oxllc SETTING DISABLE

0x0d - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ PCOR(D)
ChOz-0f SETTING DISABLE

0x10 - ‘ SAVE_TIME_SS{000} - DISP_TIME_SS(000)

ox11 STER TIME SS0{0000) - IMAGE STOP TIMEQDOO)

0x12 STEP_TIME_SS1{0000} - IMAGE _STOP_TIMET(30;

Ox13 STEF_TIME_SS2(0000} - IMAGE_STOP_TIME2(000)

0x14 - SSMPU(000) - SSM(O00)

0x15 - SEMP2{000] - SEMP1£000)

0x16 PYV_SELD{00) COL_FADE_STEPH(DO) SCRL_DIROIO0} FADE_MODED{11}

0x17 PV SEL1{00) COL FADE STEP1(00) SCRL BRI} FADE MODE1{11}

0x18 Py _SELZ{00) COL_FADE_STEPZ(D0) SCRL_DRIZ{00} FADE_MODEZ{11}

0x19 - - FADE_STOP_LEVELOI000099)

Ox1a - - FADE STOP LEVEL1{000000)

0x1b - - FADE_STOP_LEVELZ{000000)

Oxts *_LIMITO{00000000)

Ox1d XOLIAITA10011111}

Oxle - ¥ _LIMITO{CO00000)

Gx1m - ¥_LIMITA{1111111}

0x20 S CHARGE TIME R{00000000)

0wz DIS_CHARGE_TIME_G{00000000})

0x22 DIS_CHARGE _TIME_B{00000000)




0x23

R_PEAK_TIME{DOO00100}

0x24 G_PEAK_TIME(00000110)
0x25 B_PEAK_TIME{OOCC1000)
%26 - SCAN_TIME{DO0000)
0x27 - - ! BP_ENO) ! - ! - ! - ! BP_MODE(D
028 FLEA_LINE[D1111111}
0%29-0x3 SETTING DISABLE
x40 R_LUT0000000)
[iEE] G_LUT{0O00000)
Oxd2 B_LLIT{0000000)
Oxd3 | | | | | | LUT BPFOY
| | | | | | -
0xA4-Oxdf SETTING DISABLE
x50 R_CURRENT{H 310000}
0x51 G_CURRENT{O1010000)
052 E_CURRENT{01010000)
%53 R_PEAK_DG_CURRENT{000] R_PEAK_CURRENT(0011)
Ox54 G_PEAK_DC_CURRENT(000) G_PEAK_CURRENT{00011}
55 B_PEAK_DC_CURRENT(DO0) B_PEAK_CURRENT{DOH1)
%56 l l l l BPZ_CURRENT(010)
0x57 SETTING DISABLE -
0«58 SETTING DISABLE
%59 SETTING DISABLE
Ox5a I I ‘ I I I I GRAY_LEVEL(D)
Ox5a-0x5f SETTING DISAELE
%80 i SCAN_YOLTAGE(DOG)
0x51 SCAN_DRW{DD) SCAN_BIAS{100]
g 2-O0x0f SETTING DISABLE
Oxal) STRY{}
Oxal GPOOM
Oxaz TESTID) TEST_FAT(DOD)
Oxa3 FOSC_TEST0)
Oxad OFF_STEP_TIME(DO0 OFF_SET{0}
Oxas OFF_GRAY{000000)
OxaB-Ouafl SETTING DISABLE
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D7 D& D& D4 D3 D2 D1 Do
DISP - - DIR BGR - - RESET
INIT 8 - - 0 8 - - 4]
DISP Dot matrix display onfoff controls.
Display off means
13 All data output hecome SINK_R/G/B pin level,
2} Sean output become SVCC_QUT
3) Stop transferring data from memory to data driver
Alsa, Display on/off controls DCDC, DCDCE (hardware pin} at the same time,
0 : display off, DCDGC = 0, DCDCB = 1{default)
1: display on, DCDC = 1, DCDCB = 0
1ms or more RC-08C & scan reguiator stabilizing time is needed
DIR This bit sets direction of output data.
0 : pormal direction
1 reverse direction
BGR This bit sets direction of RGB or BGR.
0 : pormal direction,
1 reverse direction
Display data oo 1[17:0) 158 [17:0] 159 (17:0]
DIR="0¢
Do o1 02 03 D4 DS | D474 | D475 | D476 | D477 | D478 | D479
BGR=0
DIR="(Y
D2 D1 Do D5 D4 D3 D476 | D475 | D474 | D479 | D478 | DA77
Column | BGR="1'
Output DIR="1"
D477 | D478 | D479 | Da74 | D475 | D476 | D3 D4 b3 Do D1 02
BGR="0¢
DIR="1'
BGRT D479 | D478 | D477 | D476 | D475 | D474 D& D4 D3 D2 D1 Do

1




RESET This bit specifies whither all the command register is reset or not.
0 : normal (default)
1 all command registers reset

= Ali register are reset state afier RESET = 1. You must set RESET = 0 to do normai operation

Display Register 2 {0x31)
D7 D& D5 D4 D3 D2 D1 Do
- WR_DIR - IF_MODE
INIT - i 0 1 - a 0 0

WR_DIR [2:0] This bit sets increment direction of address

WR_DIR [(): x address increment direction set
0: from 0 to 159,
1: from 159 ta 0

WR_DIR [1):  y address increment direction set

0: from 0 to 127
1: from 127 ta 0

WR_DIR[Z]: address that increase first of x address or v address
0: v addrass increase after x address increase

1: x address increase after y address increase
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IF_MODE [2:0] This bit sets MPU interface mode

000: 18kt interface, 1 transmission {2680k colors)

001: 16bit interface, 1 transmission {65k colors)

010: 9bit interface, 2 transmissions (260k colors)

011: Bbit interface, 2 transmissions (85k colors)

100: Bhit interface, 3 transmissions {260k colors)

101: Bbit interface, 3 transmissions {260k colors)

110-111 : setting disabled

D56

D4

D3

D2

D1

DO

DIS_S8Z

DIS_FRAME

L]

]

F
}

ot ]

DIS SZ Display size set

0: 160x128(default)

1. 128x128

DIS_FRAME [2:0]

000: 60 Hz
001: 75 Hz
010: 90 Hz
011: 105 Hz
100. 120 Hz
101: 135 Hz

Mx: 1580 Hz

Panel Typeset Register 1 {0x03)

=

in is start point of display size that is driver active range,

D7

DG

D5

D4

D3

D2

D1

Da

SCAN_DIR

SCAN_SEQ

INIT

0

0]
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SCAN_DIR Scan direction set

When scan direction set is ' 17, first scan line is 1ast line that is setting display size.

SCAN_SEQ Scan time sequence set

0: alternate scan mode {defaull)

1: sequential scan mode

SCAN_SEQ SCAN_DIR 128 Line Scan Pin
. 0 S0, 82, ... 8124, 8128, 81, 53, 5125, 5127
. 1 5127, 5125, ... 83, 51,5126, 5124, ... 52, 80
0 50,81, ... 5126, 53127

¢

5127, 5126, ... 81, 50

Panel Typeset Register 2 {0x04)

D7 DG

[
[y

Bl

DIS_ROT

INIT - -

0

DIS ROT Set the display rotate
0 : not rotate(160x128)

1 rotate{128x160)

14




D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 (D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DA Do

WD [17:0]

When memary address increment is reached at the end of readingfwriting box,

Memary writes finish, If you read or write again, re-enter data read or write command.

18 bit interface (262,144 colors)
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8 hit interface (65,536 colors. 2 transmission, COM SEL="1"
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I N S N S A A T N S A A A A A
,\.I‘..‘.‘,,',‘,L.,., | [ | kd | k1 | [ | ki | ™ | i 34 | i | ¢l | i | tin | ' | 1t | s | It | i | i |
8 bit interface {262, [44 colors, 3 transmission, COM SEL="11
[ IR I el I i o | |
| Tt |\in\ | I\II k | HII-’| | IJII b | IJIIJ | IJII.\ | IJII N | IIII 1 | HIIIZ- | IJI B | IJIIﬁ | IIII A | IIIIJ | HII | IJII N | IJIII | I\IIII | HII B | HII B |
i * * + +* + - + + + > * * * > > > -
| ::'f;\l:.!“ | WINIT | W | WIS | WA | W | Wl | W | win | LR | LN | W | W | W | Wil | LNIA | Wl | W | wim |
IS A S A S A S S A S A AN A
[ w e T oas | o T T T oos T e Ve Do T T T T T e T o T o ]
Ay | | | | | | | | ] ] ] ] ] ] | | | J
B bit interface (262, 144 colors, 3 transmission, COAL SEL="00
[ Tl s et T Wl W T _dn ]
r T T T T T T T T T T T T T _ T T T . T _ 1
| Tt e | (£ | (B3 s Ik 14 12 14 | (E0 | n? I I I [ I [H2] I 1 I n I 1 | 1% | 177 | 1 |
RN S S S S S S S S S S S NN NN N
| ::'::\I::“ | w7 | W | WS | Wl | wn | w2 | W | \\'|l|||| W | wg | w7 | LN ELY | war | wia| | WA | wng | Wl | wm |
IS A S A S A S S A S A AN AN
I p—y | we | bt | i | ue | ut | i | s | o | Bt i Gz i s i i i i i i K | | kit | it |
Asmuner!
& bt interface {262,144 colors, 3 transmission, COM SEL="10
[ IR il ] Zrd i 1 F LI T i |
i Tt prine. i nz 1 1 1 1215 1 1= T n T iz 1 n= |r Il |r s i ni i na i niz i ns i (kRS i nis i nri i nis i 1212 i
J S A A S A SN S S S S S AU SN S S
| N | Wit | W lin | Whis | Wi | Wt | Win 2 | Wi | ant | i I W I Wt I Wi I Wi I Wi I WS | Wz | Wil | Wl |
y 11 1 1 1 N SN S A A S A A A
.'\\\ﬁ::I;III:IL'I'I | K | k4 | [ | L | LA | o | i | 04 | 0is | tit | 1l | 1l | [l | 14 | Ha | [} | (4] | 1=l |
6 bit interface {363, 144 colors, 3 rransmission, COM SEL="01
[ [ETTFTRNTIR ] ENTT | EETI TR |
| T pan i | 1 | 14 | 1% 112 | ul | s | 1% | (I | s | nz | 1" | 1% | 1y | 114 | I 13 | I | I |
: R A N S S A A S S S S AN SN SN SN A
I “[;':':\I?::I“ ‘ WG WO WIS w4 R R LA Wi W | W | Wk | R | W | R REY | LRE ‘ win ‘ W ‘ W |
| S A A A T A N S S A S ! I
| \k“\{.‘. | 13 ] B 1z 11 | 1 | [ | 0l | i | ¢z | il | [ | [ | Tl | s I | fil | T |
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Memory Write Start X Register {0x06)
D7 D& D& D4 D3 D2 D1 Do
AD_X
INIT 1 0 0 1 1 1 i 1
AD X [7:0] Write memory X address value. If want to change X address manually, change this value.

Nate) All x direction that described in this spec is a data line.

Memory Write Siart Y Regisier {Ox07)
D7 D& D& D4 D3 D2 D1 Do
- AD_Y
INIT - 0 0 0 0 0 0 0
AD_Y [6:0] Write memory Y address vaiue,  if wani to change Y address manualiy, change this value.
Memory X Stat Position Register {Ox08)
D7 D& D& 04 D3 D2 D1 nli]
MXSTART
INIT o 0 0 0 o a0 0 [
MXSTART [7:0] This registers set the position of start X address of rectangle window,
Memory X End Position Register {0x(9)
b7 D& D5 D4 03 D2 [y GO
MXEND
INIT 1 0 O il 1 1 1 i
MXEND [7:0] This register sets the position of end X address of rectangle window.
Memory Y Starts Position Register (Ox(a)
D7 D& D& D4 D3 D2 D1 Do
- MYSTART
INIT - 0 0 0 0 0 0 0

MYSTART [6:0] This register seis the position of start Y address of rectangle window.
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Memory ¥ End Position Register {Ox0b)
D7 D& D5 D4 D3 D2 D1 Do
- MYEND
INIT - i i 1 1 1 i i

MYEND [6:0] This register sets the position of end Y address of rectangle window.

Ciocik Configuration Regisier {Oxid)

D7 D& D5 D4 D3 D2 D1 Do

- - - - PCDR

INIT - - - - - - - 0

PCDR This register sets unit of Pixel clock
The MCLK is master clock. The PCLK is divided clock.
0: PCLK = 1/2*MCLK

1: PCLK = 114*MCLK
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R_DIS_ROT=0' R_DIS_ROT="1"

(0,0} (0.0}
Partial Window 1 Y LIMUITO
~— N
= =
3 5 E
S c <
Main Window g E g
] £ ]
£
YL LIMUITT
Partial Window 2
{169,127) >3 > 1159,127)
‘=i =3
=: Z*
3 =
Example)

Y LUMITO=0,¥ LIMIT1=78

Partial Window 1 = Zero Scan line

Main Window = SCAN 0 line ~ SCAN 78 line

Partial Window 2 = SCAN 78 line ~ SCAN 127 line

Screen Save Time Register 7 {0x10)
07 D8 D& D4 03 D2 D1 4]
- SAVE TIME S8 - DISP TIME_SS
INIT - 0 a 0 - 0 a a

SAVE_TIME_SS [2:0] These bits sets screen save mode time.

101, 11X ; all the time

DISP_TIME_SS [2:0]) These bits set how long the current display endure before starting screen save mode,
000: 60 frames
001. 120 frames
010: 180 frames
011: 240 frames
100: 300 frames
101: 360 frames

110: 600 frames
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111; 960 frames

Screen Save Time Register 2 (Ox11)
D7 D6 D5 D4 D3 D2 D1 Do
STEP_TIME_SS0 - IMAGE_STOF_TIMEO
INIT 0 0 0 G - 0 G G

STEP_TIME_SS0 [2:0] These bits set how long one image endures during screen save mode in the Partial window1

0000 1 frame 0001: 2 frames
0010: 3 frames 0011: 4 frames

0100: 5 frames 0101: 10 frames
0110: 15 frames 0111: 30 frames
1000: 240 frames 1001: 360 frames
1010: 480 frames 1011: 960 frames
1100; 1920 frames 1101 3840 frames
1110; 5760 frames 1M11; setting disabled

IMAGE_STOP_TIMEG [2:0] These bits set how long the screen save mode stops its pattern repetition in the Partial
window?,

000: 0 frame

001: 60 frames

010: 120 frames

011: 180 frames

100: 240 frames

101: 360 frames

110-111; Setting disabled

Screen Save Time Register 3 {0x12)

D7 D6 D5 D4 D3 D2 D1 Da
STEP_TIME_SS1 - IMAGE_STOP_TIME1
INIT 0 0 0 g - 0 g g

STEP_TIME_S51 [2:0] These bits set how long one image endures during screen save mode in the Main window

0000 1 frarme 0001 2 frames
0010 3 frames 0011; 4 frames
0100; 5 frames 0101; 10 frames
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0110; 15 frames 0111; 30 frames

1000: 240 frames 1001: 360 frames
1010: 480 frames 1011: 980 frames
1100; 1920 frames 1101 3840 frames
1110: 5760 frames 1111: setting disabled

IMAGE_STOP_TIME1 [2:0] These bits set how long the screen save mode stops its pattern repetition in the Main
window.

000: 0 frame

001: 60 frames

010: 120 frames

011: 180 frames

100: 240 frames

101: 360 frames

110-111; Setting disabled

Screen Save Time Register 4 {0x13)

™ s me mA ma ma M4 ma

() Lo Lo [ Lo [ i Ly
STEP_TIME_382 - IMAGE _STOP_TIME?2

INIT G G 0 G - G G G

STEP_TIME_S52 [2:0] These bits set how long one image endures during screen save mode in the Partial window2

0000 1 frame 0001: 2 frames
0010: 3 frames 0011: 4 frames

0100: 5 frames 0101: 10 frames
0110: 15 frames 0111: 30 frames
1000: 240 frames 1001: 360 frames
1010: 480 frames 1011: 960 frames
1100; 1920 frames 1101 3840 frames
1110; 5760 frames 1M11; setting disabled

IMAGE_STOP_TIME?2 [2:0] These bits set how long the screen save mode stops its pattern repetition in the Partial
window2,

000: 0 frame

001: 60 frames

010; 120 frames
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011; 180 frames
100; 240 frames
101; 380 frames

110-111; Setting disabled

Screen Save Pattern Register 1 {0x14)
D7 D& D5 D4 D3 D2 D1 Do
- SSMPO - 33M
INIT - 4] 0 0 - 0 0 0
SSMPO [2:0] These bits set the pattern during screen save mode in the Partial window 1
000 : muiti scroll
001 : color fade
010 : color inversion
011 : fade infout stop
100 : Pixe! vibration
SSMI2:0] These bits sat on or Off of screen save mode
SSM[0]:Partial window 1
SSM[1]:Main window
SSM[2]:Partial window 2
0 off
1:.¢on
Screen Save Pattern Register 2 {0x15)
D7 D& D5 D4 D3 D2 D1 Do
- SSMPZ - S3MP1
INIT - 0 0 0 - 0 0 0

SSMP2 [2:0] These bits set the pattern during screen save mode in the Partial window 2
000 : muiti scrol
001 : color fade
010 : color inversion
011 ; fade infout stop

100 : Pixel vibration
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SSMP1 [2:0] These bits set the patiern during screen save made in the Main window

000 -
001

010

o011

multi scroll
color fade

color inversion

: fade infout stop

100 : Pixel vibration

Screen Save Pattern Register 3 {0x16)
D7 D& D& D4 D3 D2 D1 Do
PV_SELO COL_FADE_STEPO SCRL_DIRD FADE_MODED
INIT g 0 0 U g a i i

PV_SELO[1:0] These bits set the dummy data pattern of pixel vibration mode in the Partial window 1.
00 : black
01: white
10: moving data

11; moving data inversion

00 : 1 gray fade out
01: 2 gray fade out
10: 4 gray fade out

11; 8 gray fade out

SCRL_DIRO[1:0] These bits set the direction of multi-scroll screen save mode in the Partial window 1.
00; left scroliing
01; right scrolling
10; down scrolling

11; up scrolling

FADE_MODEG [1:0] These hits set the face infout mode int the Main window.
01: Fade in
10; Fade Qut

11; Fade InfOut
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Screen Save Pattern Register 4 {(317)
D7 D& D& D4 D3 D2 D1 Do
PV_SEL1 COL_FADE_STEP1 SCRL_DIR1 FADE_MODE1
INIT g 0 0 U g a i i

PV_SEL1[1:0] These bits set the dummy data pattern of pixel vibration mode in the Main window.

00 ; black
01; white

10: moving data

11; moving data inversion

COL_FADE STEP1[1:Q] These hits set color fade steps of color fade screen save mode in the Main window

00 : 1 gray fade out
01: 2 gray fade out
10: 4 gray fade out

11; 8 gray fade out

00; left scroliing
01; right scrolling
10; down scrolling

11; up scrolling

FADE_MODE1 [1:0] These hits set the face infout mode int the Main window.

01: Fade In
10; Fade Qut

11; Fade InfOut

Screen Save Pattern Register 5 {0x18)

D7 D& D5 D4 D3 D2 D1 Do
PY_SELZ COL_FADE_STEFPZ SCRL_DIRZ FADE_MODEZ
INIT 0] 0 0 0 0] a 1 1

PV_SEL2[1:0] These bits set the dummy data pattern of pixel vibration mode in the Partial window 2.

00 ; black
01: white

10: moving data

11; moving data inversion
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COL_FADE STEP2[1:0] These bits set color fade steps of caler fade screen save mode in the Partial window 2
00 : 1 gray fade gut
01: 2 gray fade out
10: 4 gray fade out

11: 8 gray fade out

SCRL_DIR2[1:0] These bits set the direstion of multi-scroll screen save mode in the Partial window 2
00: left scroliing
01: right scrolling
10: down scrolling

11: up scralling

FADE_MODE2 [1:0] These bits set the face infout mode in the Partial window 2.
01: Fade In
10; Fade Out

11; Fade InfOut

Screen Save Pattern Register 6 (0x19)

me [p¥= (Y] ™A o [a%e] A ™y
=N} L o LA Lo L =} Ly
- - FADE_STOP_LEVELC
Tk n Y I o] n e
ML - - u u ur u u u

FADE_STOP_LEVELOQ[5:0] These bits set the lowest gray level of fade infout stop screen save mode in the Partial
window 1

Fade infout screen save pattern level

FADE_STOP_LEVELD has 63 steps of Gray infout

Setis available set to “000000™-"111110"

Screen Save Pattern Register 7 {0x1a)

D7 D& D5 D4 D3 D2 D1 Do

- - FADE_STOP_LEVEL1

INIT - - 0 0 b a 0 0

FADE_STOP LEVEL1[5:0] These bits set the lowest gray level of fade infout stop screen save mode in the Main

window
Fade infout screen save pattern level

FADE_STOP_LEVELD has 63 steps of Gray in/out
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Set is available set to “000000°~"111110"

D3

D2

D1

Do

D4

FADE_STOP_LEVELZ

I
U

a
ur

o
[¥)

n
u

n
u

Tk &
LIRTR]

]

the lowest gray level of fade injout stop screen save mode in the Partial

window 2

FADE_STOP LEVEL2[5:0] These bits set

Fade infout screen save pattern level

FADE_STOP_LEVELD has 63 steps of Gray in/out

Setis available set to "000000™-"111110"

Limited Screen Save X Position Regisier 7 {Uxic)
D7 D& D& D4 D3 D2 D1 Do
X_LIMITO
INIT 0 0 0 0 0 0 0 0
X_LIMITO [7:0] This register sets the position of X address of limited screen save window,
Limited Screen Save X Position Register 2 {Ox1d)
D7 D& D& 04 D3 D2 D1 nli]
X_LIMITY
INIT 1 0 0 1 1 1 1 1
X_LIMITT [7:0] This register sets the position of X address of limited screen save window,
Limited Screen Save Y Position Register 1 {Ox1e)
b7 D& D5 D4 03 D2 [y GO
- Y_LIMITO
INIT - 0 O U 8] 0 O 0
Y_LIMITO [6:01 This register sets the position of Y address of limited screen save window.
Limited Screen Save Y Position Register 2 (0x1f)
D7 D& D& D4 D3 D1 Do
- Y_LIMITY
1 1 1 1

INIT
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Y_LIMITO [6:01 This register sets the position of Y address of limited screen save window.

Screen Save Pattern

Control registers

SAVE_TIME, DISP_TIME,

Multi Scroll SCRL_DIR

Color Fade COL_FADE_STEP

Fade infout FADE_MODE
FADE_MODE,

Fade infout Stop

FADE_STOP_LEVEL

STEP_TIME, IMAGE_STOP_TIME

Pixel Vibration

SAVE_TIME, DISP_TIME,

STEP_TIME
Display Timing Register 1 {0x20)
D7 Dg D& D4 D3 D2 D il
DISCHARGE_TIME R
INIT 0 0 0 0 0 0 0 0
DIS CHARGE TIME_R[7:0] Set the red discharge time of scan line
Discharge time is available sat to 0-155 UNIT.
Display Timing Register 2 (0x21)
D7 D& DS D4 D3 Dz D1 00
DISCHARGE_TIME_G
INIT 0 0 0 0 0 0 0 0
DIS CHARGE_TIME[7:0] Set the green discharge time of scan line
Discharge time is available set to 0-155 UNIT
Display Timing Register 3 {0x22)
D7 D6 D& D4 D3 D2 DA Do
DISCHARGE_TIME_B
INIT 0 0 0 0 0 0 0 0

DIS CHARGE TIME[7:0] Setthe blue discharge time of scan line

Discharge time is available set to 0-155 UNIT
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D56

D4

D3

D2

D1

DO

)

]

R_PEAK_TIME

]

I a
U ur

]

ot ]

R_PEAK_TIME[T:0] Setred peak time of scan line

Red peak time is available set to 0-255 UNIT

Dispiay Timing Register

D7

{Ox24)

D&

D5

D4 D3

D2

D1

Do

INIT

G_PEAK_TIME

0 b

Green peak time is availabie set to 0-255 UNi

0y

D&

Display Timing Register 6 {0x25)

-}
]

Set green peak time of scan line

3

%)
)
v}

I
=

INIT

[=]

L]

B_PEAK_TIME

[ ]

L]

=]

G_PEAK _TIME[7:0] Setblue peak time of scan line

Blue peak time is available set to 0-255 UNIT

Display Timing Register 7 {0x26)

T
[N

=)

™,
L¥

)
%) ]

jwr}
5

)

o]
)
N

[w]

-
)
=]

INIT

SCAN_TIME

SCAN_TIME[5:0] Period in scan-ta-scan is available 0-63 LUNIT

Display Timing Register 8 {0x27)

D7 D6

D5

D4

D3 D2

D1

Do

INIT

BP_EN

BP_MODE

0
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BP_EN Dummy 2 ling an/oif select
0 ; Total 1frame time = 128 scan line time

1: Total 1 frame time = 128+2 scan line time

BP_MODE Set display state in Oummy 2 line
0: All SCAN high, all DATA low {zener level)
1: All DATA fioating{discharge time section does discharge while is each ling)
Even SCAN{SCAND, SCANZ, ..., SCAN12Z8) low = high

Odd SCAN(BCAN1, SCAN3I, ..., SCAN1Z7} high = low

Nicnlay Timina Doaaickbar O (Ne90%
LISHIiay sy ncyiawt I (VALD)
D7 D6 D5 D4 D3 D2 D1 Do

-
pury
-
pury
-
pury
-

)

FLM_LINE[7:0] Sets the SCAN Line that FLM output is displayed by high appointment

D7 D6 D5 D4 D3 D2 DA Do

. R_LUT

INIT - 0 0 0 0 0 0 0

R_LUT [7:0] Set the Red data Gamma correction Look-up table

Set the R_LUTIO-R_LUTIB3] register value consecutively

Substitute 6bit gray scale original data by display data that have 7hit gray scale
NOTE) If enter more than 64, value is set from R_LUT[Q] again

Substitute 6bit original data by 7hit data

Substitute 6bit gray scale original data by display data that have 7hit gray scale

) \ /
. —

o« FOODCO00 OO000
-
AT
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Green Gamma correction loop-up table sat Register (0x41)
D7 D& D5 D4 D3 D2 D1 Do
- G_LUT
INIT - 4] 0 [y 0 [y 0 4]
G_LUT [7:0] Set the Green data Gamma correction Look-up table
Setthe G_LUT0-G_LUTIB3) register value consecutively
Substitute 6bit gray scale original data by display data that have 7hit gray scale
NOTE) If enter more than 64, vailue is set from G_LUT[0] again
Biue Gamma correciion ioop-up tabie set Register {1x42)
D7 D& D& D4 D3 D2 D1 Do
- B_LUT
INIT - 0 0 0 0 0 0 0
B_LUT [7:0] Set the Blue data Gamma correction Look-up table
Set the B_LUT[Q]-B_LUTI[G3] register value cansecutively
Substitute 6bit gray scale original data by display data that have 7hit gray scale
NOQTE) If enter more than 64, value is set fram B_LUT[Q] again
Red Dot Current Set Register (0x50)
nv D& D& D4 03 0} D1 nlt]
R_CURRENT
INIT 0 1 o 1 0 0 o 0
R_CURRENT[7:0] Set Maxtrmum current of Red dot
Set 10~153uA in unit of 0.6uA
Green Dot Current Set Register (0x51)
D7 D& D& D4 D3 D2 D1 Do
G_CURRENT
INIT 0 1 0 1 0 0 0 0

G_CURRENTI[7:0] Set maximum current of Graen dot

Set 10~102uA by unit of 0.4uA
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Blue Dot Current Set Register {0x52)
D7 D& D& D4 D3 D2 D1
B_CURRENT
INIT 8 1 0 1 8 0 0 4]
B_CURRENT[7:0 maxirnum current of Blue dot
Set 10~102uA by unit of 0.4uA
Aed Peak Current Sei Regisier {Ux33)
D7 D& D5 D4 D3 D2 D1
R_PEAK_DC_CURRENT R_PEAK_CURRENT
INIT 0 0- 0 0 0] 0 1

R_PEAK_CURRENT [4:0] Daia channel peak curreni isvel set by Red Dot Curreni

“00000" : 1 time

“00001" : 2 times

“00011" . 4 times

‘00111" : 6 times

“01111" : B times

“41111" : 10 times

BIAS(DOT) CURRENT SET 1 PEAK CURRENT SET
RED BIAS({DOT) CURRENT=102uA available to 11111(10 times}
102uA <RED BIAS(DOT) CURRENT <153uA available to 00111( & times)

R PEAK DC CURRENT [2:0] Red data channel peak constant current level sel by Red data 1 Gray Current.

‘000" 0

‘001" < 1Gray X 16 times
‘010" - 1Gray X 32 times
D11 1Gray X 48 times
“100" © 1Gray x 84 times
“101% : 1Gray X 80 times
“110" : 1Gray X 96 times

“111" . 1Gray x 112 times
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D4

D3

D2

D1

DO

G_PEAK_DC_CURRENT

G_PEAK_CURRENT

)

n
u

L]

)

o
[¥)

-

-

G_PEAK_CURRENT [4:0] Data channel peak current level G sat by Graen dot current.

“a0000" : 1 time

“00001" : 2 times
“‘00011" . 4 times
‘00111" | 6 times
‘01111 : 8 times

“11111" 10 times

G_PEAK DC CURRENT [2:0] Green data channel peak constant current level sel by Green data 1 Gray current.

‘000" 0

‘0017 1Gray X 16 times

‘010"

‘o1
“100"
“101"
“110" -

111

2 1Gray X 32 times

1Gray X 48 times
: 1Gray x 64 times
:1Gray X BO times
1Gray X 96 times

1Gray x 112 times

Blue Peak Current Set Register (0x55)

D7 D6 D5 D4 D3 D2 DA DO
B_PEAK_DC_CURRENT B_PEAK_CURRENT
INIT 0 0 0 0 0 0 1 1

B PEAK CURRENT[4:0] Data channe! peak current level B set by hlue dot current

“00000" : 1 time

“00001" : 2 times
‘00011" . 4 times
‘00111" : 6 times
‘01111 : 8 times

“11111" . 10 times
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B_PEAK DC CURRENT [2:0] Blue data channel peak constant currenit level set by Blug data 1 Gray current.

‘000" 0

“0017 - 1Gray X 16 times
“0107 - 1Gray X 32 times
‘011" 1Gray X 48 times
“1007 : 1Gray x 64 limes
“1017 : 1Gray X 80 times
“110" : 1Gray X 96 times

“1117  1Gray x 112 times

D7 D& D5 D4

D3

D2

D1 DO

P2_CURRENT

)

a
1

ot ]

‘000" : 4BuA
‘0017 G0uA
‘0107 T2uh
‘0117 B4uA
“100"; S6uA
“101"108uA
“110% 120A

4117 132uA

Data Gray Level Control Register {Ox5a)

D7 D6 D5 D4

D3

D2

D DO

- GRAY_LEVEL

INIT - - - -

- 0

GRAY LEVEL 0 gray data level contral signal
0 : Floating

1: Zener level
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D7 DB D5 D4 D3 D2 D1

- - - - - SCAN_VOLTAGE

o
U

]

SCAN VOLTAGE[2:0] Scan voltage set.

‘0007 SVCC_DOUT = 8VCC

‘0017 . SVCC_OUT = SVCC-(8VCCH0.08)
“0107 : SYCC_OUT = SVCC(SVCCHA 1)
‘D117 SVCC_OUT = SVCC-(8VCC0.14)
‘1007 SVCC_OUT = SVCC-(8VCC0.18)
1017 SVCC_OUT = SVCC-(8VCCH0.22)
1107 SVCC_OUT = SVCC-(8VCC*0.28)

“1117: BVCC_OUT = 8VCC-(8YCCH0.30)

D7 Da D5 D4 D3 D2 DA
- - SCAN_DRV - SCAN_BIAS
INIT - - 0 0 - 1 0

SCAN_BIAS[2:0] Scan Regulator Bias Current Set, Setting larger bias current will stabilizes the scan regulator,

“0007 : Halt

“0017": BuA

‘010" 12uA
‘011" 18uA
‘100" ; 24uA
101" 30uA
“110" : 36uA

“1117 : 42uA

SCAN_DRV[1:0] Scan regulator drive capacity set.
“00": x1
‘017 x10
“10™; Setting disahled

“11" : x20
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Drauayr Davwen 2ot Damictar SMovand
FuUTwel LAV ol IIGHIGIGI \UAGU}
D7 D& D& D4 D3 D2 D1 Do
- - - - - - - 3TBY
NIT - - - - - - - ]
STBY This register sets on or OFf of blocking clock. If STBY is on, the master clock is stop.
0: not blocking (go)
1: blocking (stop)
GPO Aegister {UxaT)
D7 Dg D& D4 D3 D2 D1 Do
- - - - - - GPO
INIT - - - - - - 0 0
GPO [1:0§ This register specifies the vaiue GPG output pin.
Test Mode Register {0xa2)
D7 D& D& D4 D3 Dz D1 nli]
- - - TEST - TEST PAT
INIT - - - 0 - a0 0 [

TEST This bit sets on or Off of test pattern mode.
0: off

1 an

TEST_PAT [2:0] These bils set test patterns,
000: black pattern
001: red pattern
010: green pattern
100: blue pattern

111: white pattern
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D7 D& D5

D4

D3

D2

D1

D

FOSC_TEST

a
ur

FOSC_TEST This register sets on or off of fosc test.
0 : narmal operation
1. fosc test mode

Dispiay OFF tode Register 7 {Uxad)

D7 D& D5

D4

D3

D2

D1

DO

- OFF_STEP_TIME

OFF_SET

INIT - - -

0

IME [2:0]

000: 1 frame
001 2 frames
010 3 frames
011: 4 frames
100: 5 frames
101: 10 frames
110: 15 frames

111; 30 frames

OFF_SET This register sets display off mode.

0 normal display off

1 : fade out display off

Display OFF Mode Register 2 {Oxa5)

hese bils sef fade out display off siep.

D7 D& D5

D4

03

D2

D1

Do

OFF_

GRAY

INIT - - 0

OFF_GRAY[5:0] These bits set gray level of fade out display off

After fade out as 64-OFF_GRAY step, become display off
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Display Timing

Data channal waveform is consisted of Hold time, Discharge time, Paak time and display time.
Hald time is that N line data is valid from rising edge of N line scan channel. Set the Discharge time is data cutput by
SINK_R/IG/B zener level set
Feak time is
That if N+1 line data cutput is zero, data output becomes SINK_R/G/B zener level.
That if N+1 line data ocutput is not zero, data gutput becomes Peak current ((N+1 line data} x (5~40))

Display tine is that data output becomes gray current level corresponding to gray scale of GRAM.
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Scan Time and Frame Frequency

Scan time is sum of halding time, discharge time, step time, display tima. Unit time (UNIT) to decide Scan time is
division f RC-OSC fregquency

= Scan time = hold time + discharge time + paak time + display time

= UNIT = division ratio { RC-0OSC freq.

RC-0O3C freq. = 4MHz, UNIT = 2 x 250ns = 500ns {defaull)

RG-GSC freq. = 5MHz, UNIT = 2 x 200ns = 400ns

Frame frequency can be selected in 80, 75, 90, 105, 120, 135, 150Rz. Scan time is decided by each Frame frequency
and Display Time Is automatically decided by holding time, discharge time and peak time
= Display time = scan tima — (hold time + discharge time + peak time)

Display size supports 160x128, 128x128.

O
o Discharge FPeak Display
Dispiay size Frame freq. {Hz) Tirme
Time {UNIT} Time (UNIT) Time {UNIT}

{UNIT}
60 256
74 205
90(default) 170
160x128 108 148
120 28
135 114
150 102
80 258
75 205
90(default) 170
128x128 105 146
120 128
135 114
150 102
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Power Supply ON/OFF Sequence

When supplying and culting off power, follow the sequence below.

Ims or mare

10ms or more
RC-08C

Siabilizing time

Tms or more

10ms or more

IOWDD, YDD, AVDD
Power supply ON Simultaneously

| —

T

|
v

Power ON HESE]

A ——,

o

p

Izsua instructions for cther setting & memaory write

~

A

at——

DVCC, BYCC
Power supply ON Simultansously

l\- T -
4 !
< <
¥ Y
' ™y

Izsue instructions for SVCC_OUT setting
(SCAN VOLTAGE seatting)

'

Y
Display ON
(DISP = 1)

-

AN

Normal display

Display OFF
(DISP = 0}
e l iy
-
STANDEY
(51BY = 1)
| l
IOWDI0, VDD, AVDD, DYVCC, SVCC
Powsr supply CFF Simultansously
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Reference Current Resistor Values

AVDD 2.2V 2.0V 2.7V 2.8V 2.8v

RREF 13kOhm 16kOhm 16kOhm 18kOhm 18kOhm

The RREF should be fixed according to the AVDD, For example, the RREF should be 18kOhm, if AVDD is 2.8V, Other

RREF valug is not allowed.

RC-0OSC Resistor Values

RC-0OSC frequency : fosc[MHZz)
ROSCIkS:)
2.2V 2.BY 2.8V
11[kE) 5.03 53 534
15[k8] 3.85 4.02 4.03
20[k52] 2.96 3.08 3.1

The ROSC should be fixed according to the VDD. For example, the ROSC should be 15kOhm, if VDD is 2.8V, Other
ROSC value is not allowed. The oscillation frequency is changeable with the value of external resistor, Clock pulses can

be supplied externally. During stand-by mode, the RC ascillation is halted to reduce power consumption.
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Absolute Maximum Ratings

Itemn Symbol Unit Value Notes
Power supply voltage(1) DWCC, SVCC Y TBD
Power supply voliage{2} ioVDD W TBD
Power supply voltage(3) VDD, AVDD W TBD
Input voltage Yin W TBD
Qperating temperature Topr 2o TED
Recommended Operating Conditions
ltem Symbol Unit Min Typ Max Notes
Power supply voitage(1} DVCC, SVCC W 10 21
Power supply voltage(2}) 1IOVDD v 2.2 3.3
Power supply voitage(3) VDD, AVDD W 2.2 28
Input voltage Vin W TED
Qperating temperature Topr o0 TBD
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Electrical Characteristics (DC Characteristics)

Symboi Parameter Condition iin Typ Max Unit
VIH Logic input high level 0.7vDD VDD YV
ViL Logic input low level a 0.3VDD vV
VOH Logic output high level 0.8vDD VDD W
VOL Logic output iow ievei a 0.2vD0 ¥
lol Outpul leakage current TBD uA
lil Logic input leakage current TBD uA
Ip2p Data current pin to pin mismateh TBD %
f¢in Diata outpui current chip in mismateh TBD %
le2e Data current chip to chip mismatch TBD o
Ron Scan on resistance 20 Q
Roff Scan off resistance 3 k&
Rdis Data discharge on resistance 500 G
ist_ihigh High voitage standby current DVCC=5VCC=21v TBD uh
Ist_lowy Low vollage standby current 1ICVDD=3.3V TBD uA
Ist_ low Low voltage standby current YOD=AvYDD=2 oV TED uh
‘op_high High voltage operating current DVCC=8VCC=21v TBD uA
lop_low Low voltage operating current IOVDD=33V TBD uA
lop_low Low voltage operating current VDD=AYDD=2.9V TBD uA,
Electrical Characteristics of RC-OSC
Item Symbaol Unit Conditions Min Typ Max Notes
Power supply VDD \' 2.2 2.8 29
R-C oscillation clock fosc MHz ROSC=15k&, VDD = 2.8V 3.582 4 4.48
Clock fluctuation Afose % -12 +12

42





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


